
4th International Conference on Design, Simulation, Manufacturing: The Innovation Exchange 
June 8-11, 2021 | Lviv, Ukraine 

 

132 

Particle Movement in a Centrifugal Device with 
Vertical Blades 

Serhii Pylypaka1[0000-0002-1496-4615], 

Tatiana Volina2[0000-0001-8610-2208], 
Andrii Nesvidomin3[0000-0002-9227-4652], 

Irina Zakharova2[0000-0002-9693-5550], 

Alla Rebrii3[0000-0002-3467-2353] 

1 National University of Life and Environmental Sciences of Ukraine,  
15, Heroyiv Oborony St., Kyiv, 03041, Ukraine 

2 Sumy Regional Institute of Postgraduate Pedagogical Education,  

5, Rymskogo-Korsakova St., Sumy ,40007, Ukraine 

3 Sumy National Agrarian University, 160, Kondratieva St., Sumy, 40021, Ukraine 

The particle movement parameters in a centrifugal scattering device (conical disk 

with vertical rectilinear blades) are determined in the article using a movable 

coordinate system, which rotates with the disk. The disk rotates with a given 
angular velocity around a vertical axis. Since a moving system's vertex describes a 
circle, such a system can be taken as the accompanying Frenet trihedron of this 

circle known in differential geometry. It allows finding the components of the 
particle's absolute acceleration in the projections on the trihedron's orts. A system 
of differential equations of particle motion is compiled and solved by numerical 
methods. Kinematic characteristics and the regularities of the relative movement 

of a particle on the conical surface were found. Analytical description of the particle 
movement allows investigating the particle's acceleration and finding the relative 
and absolute velocities at the moment of the particle's descent from the disk. As a 
result, determining the influence of technological and structural parameters on the 

particle's acceleration process is possible using obtained analytical dependencies.  
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